Inhibition of p38 MAPK signaling in chondrocyte cultures results in enhanced osteogenic differentiation of perichondral cells.
Chondrocytes and osteoblasts originate from the same progenitor cell; however, both are characterized by distinct gene expression profiles once they are differentiated. Signals from differentiating chondrocytes, such as Indian hedgehog (Ihh), regulate the differentiation of osteoblast precursor cells. The MAPK pathways play important roles in controlling the differentiation of both chondrocytes and osteoblasts, with the p38 pathway being particularly relevant in skeletal cells. In the present study, we investigated the effects of p38 inhibition on osteoblastic marker gene expression in chondrocyte cultures. Using high-density micromass cultures of mesenchymal cells as well as chondrocytes that had differentiated in vivo and were maintained in short-term monolayer culture, we demonstrate elevated Runx2, Osterix and Osteocalcin transcript levels in chondrocyte cultures upon inhibition of p38 activity with the pharmacological inhibitor PD169316. Osteocalcin immunolocalization was restricted to perichondral/periosteal cells in micromass cultures, suggesting that inhibition of p38 results in increased periosteal osteogenesis. Coinciding with increased expression of these genes, we observed elevated levels of transcripts for Ihh and its target gene, Ptch, in response to p38 inhibition. Addition of recombinant hedgehog protein mimicked some effects of p38 inhibitors. We therefore suggest that p38 signaling regulates chondrocyte-perichondral cell communication during skeletal development, partially through increased Ihh signaling.